Introduction
Since they were established, open universities (OUs) have provided their own type of education, with the aim of bringing higher studies closer to everyone. The main change they promoted was to offer distance studies that could be adapted to the learning process of each student (Open University of Catalonia, 1998) . This is one of the premises of open universities-the possibility of providing education within everybody's grasp, regardless of their location, age, or socioeconomic background (Lim, Fadzil, & Mansor, 2011) . The OUs are defined as "institutions which provide open admission to adult students and, through flexible policies and a variety of delivery mechanisms, notably distance education, provide access to and success in university education to those previously denied such opportunity" (Paul, 1993, pp. 115-116) .
This higher education revolution began in the United Kingdom, where The Open University UK was founded in 1969. In its more than 40 years of existence, it has developed distance studies extensively by using its own learning approach based on learning design (LD), defined as a methodology focused on teachers' ability to improve the design of learning activities and the effective use of technological resources (Rienties et al., 2016) . The key point is to provide the student with materials that aid their learning (Rienties, Nguyen, Holmes, & Reedy, 2017) .
The phenomenon of OUs is global, as many of its implications have worldwide appeal, including: (a) flexible schedules in order to be able to combine studies with work and family, (b) eradication of geographical barriers, (c) lower costs for students, and (d) the possibility of access to education for vulnerable groups (Inouye, Souza, Lost, & Silva, 2018; Lima, Maia, Veras, Delgado, & Moreira, 2003; Tait, 2013) . These factors have had an impact on the spread of OUs across different countries, 11 of which are the largest distance learning institutions (Tait, 2013) It is important to differentiate between OUs and distance education. An OU is an institution dedicated to adult education, with adapted curricula, free knowledge, and innovative methodology, whereas online or distance training is a training modality that does not require attendance and is adapted to the students' specific characteristics and needs (Inouye et al., 2018) . Furthermore, distance education does not require face-to-face interaction; OUs may use distance education as part of the teaching methodology as well as it can be used as a training resource at the OU (Paul, 1993) .
The success of OUs goes back to the first comparative research with regular universities, whose results revealed that the need for both self-and externally regulated learning was similar in both types of higher education (Vermunt, 1998) . As stated in subsequent research (Cabrera & Fernández-Ferrer, 2017) , teachers in OUs show a certain sensitivity to applying functions based on feedback from students, thus achieving greater engagement. In addition, since their beginnings, these universities have been consolidating as one of the modalities par excellence among adults over 50 years of age (Klimczak & Kossakowska, 2018) .
OUs have been transformed by the emergence of information and communication technologies (ICT).
Adopting e-learning has equipped OUs with more resources for learning and has enabled them to increase their target audience (Olatunji, Afolake, & Kehinde, 2017; Salmon, 2000) . Therefore, their ample presence on the World Wide Web as well as their open educational resources help students learn about how OUs work and what training programmes they offer (Daga, d'Aquin, Adamou, & Brown, 2016) .
Over recent decades, virtual campuses have become the main space for accessing learning content, and also as a meeting point for students and teachers (Caballe & Xhafa, 2013) . This system implemented by OUs has enabled their exponential growth, by facilitating ubiquitous access to information.
Among the current new challenges for OUs are the constant updating and implementation of technologies that improve the learning process for students. For example, where emerging mobile technologies begin to be introduced, mobile learning approaches soon follow (Rangel & Pereira, 2016) . However, unlike these specialised works in specific journals, this paper reviewed the historical journey of OUs through bibliographic analysis of published papers in journals indexed in the Web of Science database. The purpose of this study is to increase readers' knowledge of the OU phenomenon and its current state of development through the analysis of different bibliometric indicators. The justification for and significance of this analysis are based on the four research questions that guide the work:
• What is the status of production of articles on OUs over time?
• Is there a productive relationship between the number of authors and papers?
• Are most papers concentrated in a small number of journals?
• What are the main journals, organisations, authors, and countries with the highest scientific output on OUs?
Methods
Bibliometric studies consist of the analysis of metadata from scientific literature to determine the current state of a specific topic (Glanzel & Schoepflin, 1999) . Considering the social impact and the educational revolution caused by the OUs for more than 40 years, this paper was designed to analyse the scientific output on open universities from their origins in 1969 to 2018.
Following the consideration of previous bibliometric studies (Cristino, Neto, & Costa, 2018; Glanzel, 2002; Gómez-García, Ramiro, Ariza, & Reina, 2012; Gutiérrez, Martín, Casasempere, & Fernández, 2015; Juliani & de Oliveira, 2016) , bibliometric indicators related to the output, scattering, and impact of the literature released on OUs were analysed. More specifically, output indicators show the diachronic productivity and the authors' productivity based on the verification of Price's (Price, 1986) and Lotka's (Rousseau, & Rousseau, 2000) bibliometric laws. Scattering indicators show journal distributions regarding the number of documents; to this end, Bradford's law indicates the uniform distribution of papers within different areas (Urbizagastegui, 2016) . Finally, impact indicators specify the influence that some journals, institutions, authors, and countries have had concerning the scientific output on this topic. Impact factors were measured through the number of documents and quotes (Gutiérrez et al., 2015) .
The study focused on the Web of Science database (WOS), since it is the most prestigious one among social sciences given its own impact factor, namely the Journal Citation Reports (JCR) (Hernández, Reverter, Jové, & Mayolas, 2013) . The unit of analysis comprised papers from journals indexed in WOS up to the third semester of 2018 (N = 809). With the aim of covering a greater breadth of documents on OUs, the search term "Open Universities" OR "Open University" was set up. This term was entered into the search engine, selecting the category of topic in order not to limit initial results. Subsequently, a number of inclusion and exclusion criteria for refining scientific literature were applied (Table 1) . 
Limitations
Two methodological limitations of the bibliometric study are highlighted. The first is related to data collection in 2018, given that at the time of search the year had not ended; thus, there is a possibility that scientific production may vary by the end of the year. The second limitation is typical of bibliometric studies in databases and is linked to the search engine. In this sense, those articles that do not include the descriptor "Open Universities" or "Open University" in the title, summary, or keywords may be excluded from the final results.
Results
The results obtained in each indicator analysed reveal the current situation of scientific literature on
OUs. The following section presents data based on each of the different bibliometric indicators. Some data have been analysed using the statistical programme SPSS (version 24).
Output Indicators
Diachronic productivity (Figure 1 In order to verify Price's law, the scientific output has been classified in periods of five years (Gutiérrez et al., 2015) ; the main premise of this law is that literature tends to duplicate after 10 years. In this case, this assumption was not met for the first decades, given that there was more literature in the 1970s Author productivity shows the relationship between the number of authors and papers (Table 2) .
Lotka's law indicates that most papers come from a few authors who are considered to be very productive (Rousseau & Rousseau, 2000) . This is reflected in literature on OUs, in which a large proportion of the papers are written by just one author. Thus, we have an output of 44 papers by one author (5.43%), while 560 authors only submitted one paper (.12%). This happens successively, wherein a large number of documents are produced by a few authors. In this regard, following the guidelines suggested by González, Moya, and Mateos (1997) the scientific literature on OUs is underpinned by 560 authors who are considered lesser producers (< = 1 paper; 60.75%), 355 authors who are medium producers (> 1 < = 9 papers; 38.50%), and 7 authors classified as super-producers (> = 10 papers; .75%). The data support Lotka's law. Their graphic expression shows the negative correlation between the number of authors and papers (r = -.37; y = 14,647e -.091x ; see Figure 2 ). Therefore, fewer authors are concentrated among a greater number of articles. Although the model has a low calibration (R 2 = .31), the relationship between the variables properly reflects the bibliometric indicator of the authors' productivity.
Figure 2. Correlation between authors (Y axis) and papers (X axis).

Scattering Indicators
Scattering in scientific output on OUs is determined by the distribution of journals according to the number of documents. Bradford's bibliometric law was applied, and it showed an equal distribution of papers by zones, highlighting that the centre had a number of documents equivalent to the remaining zones, despite having fewer journals (Urbizagastegui, 2016) . Something similar occurs with Lotka's law-most of the papers were concentrated in a small group of journals.
By implementing Bradford's law, four zones were obtained, with approximately 200 papers each (see Figure 2 ). The total amounts to 407 journals and 809 papers. In particular, the centre comprises 193 papers (23.85%) and 10 journals (2.45%); zone 1 has 201 papers (24.85%) and 48 journals (11.80%); zone 2 has 205 papers (25.35%) and 139 journals (34.15%); and zone 3 has 210 papers (25.95%) and 210 journals (51.60%). Therefore, the scattering of literature is verified, since the centre involving 10 journals contains a similar number of documents to the remaining zones, which have a larger number of journals. It is possible to find the significance in the correlation between the number of journals and papers in an analysis of linear regression, this relationship being negative (r = -.34; y = 12,329e -0,088x ). See Figure 4 . Besides, the model reveals a good calibration (R 2 = .36), explaining 36% the variability of the Y axis in proportion to its average. In other words, the fewer the journals, the trend is a greater number of documents. 
Impact Indicators
Over the years, contributions to the OU literature have come from a variety of journals, institutions, countries, and authors. These points of reference are prominent given the number of documents published as well as the scientific impact thereof. The journals analysed in this study comprise the centre of Bradford's scattering zone (n = 10). Most of these journals are characterised by having major Note. II = impact index. Calculation of the impact index = citations/papers.
Most of the referring institutions on this topic are themselves OUs. Those considered super-producers (> = 10 papers) were analysed. The Open University UK stands out by far over the other universities, exceeding the second most productive one by six times (Table 4) . Note. II = impact index. Calculation of the impact index = citations/papers.
The most productive countries are the super-producers (n = 13). England is the country with a much higher number of papers compared to the others, with a total of 365 documents, which represents 45.11% of general output-this means almost half of all literature on OUs. England also represents a huge number of citations, namely 3,552and an impact factor of 9.73 points (see Table 5 ). Note. II = impact index. Calculation of the impact index = citations/papers.
There are 7 authors considered to be super-producers, contributing a total of 173 papers (21.83% of total output). Furthermore, 6 of these belong to the same institution (the Australian National University), having submitted papers with joint authoring. The other author is affiliated with The Open University UK (see Table 6 ). 
Discussion
The bibliometric study carried out followed the approach taken by previous works that analysed a certain topic based on bibliometric indicators (Cristino et al., 2018; Glanzel, 2002; Gómez-García et al., 2012; Gutiérrez et al., 2015; Juliani & de Oliveira, 2016) . Therefore, this paper was prepared on the basis of these studies, and analysed the metadata of the literature published on open universities, and considered the bibliometric indicators of output, scattering, and productivity.
The changes to higher education brought about by the OUs are fully reflected in the literature, where
we can see the large number of documents generated on the topic over recent years. The number of documents has increased through the implementation of ICT at OUs (Caballe & Xhafa, 2013; Olatunji et al., 2017; Salmon, 2000) ; many of institutions have turned into references in terms of implementing educational technologies and virtual learning, as is the case for The Open University UK (Daga et al., 2016) . In this respect, the impetus given throughout those years to apply ICT in education may be a variable that explains the surge in scientific output.
It is remarkable how literature dropped in the 1980s after its beginnings in the 1970s, which suggested there would be an increase in output in the following years. The events that the UK experienced in the 1980s with the Falklands War and the fall of the Berlin Wall could have had a negative impact on the interest in OUs at that time.
On the other hand, there was a concentration of a large amount of output by the same authors and journals, by which they became established as authorities in this field. Some authors, such as Sleigh, A.
and Seubsman, S. A., with more than 40 papers each, are highly productive and have one tenth of the total output. Thus, Lotka's law is verified (Rousseau & Rousseau, 2000) . Scattering through journals is also clear, confirming that there are currently 10 journals (Bradford's core) that feature a similar number of papers in 210 journals (zone 3; see Figure 3 ), which confirms the premise set out by Bradford's bibliometric law (Urbizagastegui, 2016) . Thus, over these years, given the high number of documents published, a cluster of journals (e.g., BJET and IRRODL) have specialised in OUs.
Data revealed that The Open University UK is the institution with the greatest body of papers. It was founded in 1969 and has had a long history in distance and online education, offering learning opportunities to anyone who wants to study (Tait, 2013) . Its consolidation as a global reference for research on OUs is demonstrated by the massive number of published papers, which distances it from the institution with the second highest output. Consequently, England is the key reference country not only because it was the place where the OU phenomenon originated, but also because of its broad scientific output. Moreover, there is a correlation between institutions and countries-the countries with OUs are those which produce more scientific publications on this topic. Some of these institutions have become the subjects of much of their own research.
However, these data showed that the impact of the key journals, institutions, countries, and authors does not depend solely on the number of papers. Rather, the number of citations also plays a major role in measuring impact. Therefore, some of those with fewer documents have had a greater scientific influence on the field.
To sum up, the number of documents and the setting of benchmarks on the topic highlighted the consolidation of the scope change brought by OUs; that is, student-centred learning (Rienties et al., 2016; with social justice principles (Tait, 2013) to bring education closer to the entire population, regardless of their socioeconomic status (Inouye et al., 2018; Lim et al., 2011; Lima et al., 2003) .
Conclusion
With all these data it is possible to make some inferences concerning the trajectory the scientific output on OUs is taking. Among them, it is important to note the social implications of these institutions related to making higher education more universal, and its openness to adults, such as students over 50 years of age (Klimczak & Kossakowska, 2018) .
We are looking at a booming topic which still has a long way to go. In line with its trend, it is expected that output on OUs will continue to increase for years to come. Applications of emerging methodologies, such as mobile learning, the Internet of Things, and artificial intelligence will be paramount for the continuity and development of OUs.
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